This paper deals with implementation of Sinusoidal Pulse-Width-Modulation (SPWM) for a single-phase hybrid power filter generator for Photovoltaic (PV) and wind grid applications. Using policy iteration algorithm, an improved variable step-size perturbation and observation algorithm is contrived and it is implemented proficiently using a hard-ware description language (VHDL) (Very High Speed Integrated Circuit Hardware Description Language). Subsequently, the new generated grid source supplements the existing grid power in rural houses during its cut off or restricted supply period. The software is used for generating SPWM modulation integrated with a solar-power & wind power grid system which is implemented on the Spartan 3 FPGA. The proposed algorithm performs as a conventional controller in terms of tracking speed and mitigating fluctuation output power in steady state operation which is shown in the experimental results with a commercial PV array and HPW (Height Weight Proportional) show. Simulation results demonstrate the validity with load of the proposed algorithm.
Introduction
The basic requirement of the electrical energy is incessantly growing in consistent with the rapid growth of population and the increasing usage of the electrical gadgets. Diminishing trend of raw material resources has made the conventional grid supply standstill and inert in the grid connected areas. The further extension of convention grid supply is not possible due to various technical, political and economic reasons.
Owing to the excess energy demand, alternative renewable energy sources like solar/ wind etc. are being used with energy storage device i.e. Battery which works as a standalone power source or in sharing mode with Grid or DG power source. Between the two sources, solar energy is highly preferred because it is easily available in every part of the country where as wind energy is restricted only to the coastal area. A hybrid system structure is shown in Figure 1 . A novel integration scheme for PV and wind system is proposed for both grid and rotor side power converters of doubly fed induction generator [1] . Hybrid systems for wind and PV with standalone system with PI controller are proposed [2] . Voltage variation in hybrid system is controlled using converter [3] . It proposes a hybrid system of wind and PV on sea oil wellhead electrification, optimizing the size of the systems [4] . Six arms for power conversion PV and wind turbine generator are proposed for grid systems [5] . High voltage gain grid connected PV system, because steady state model analysis was carried out [6] . Discrete optimization of cost function and balance of energy analysis is done for hybrid system [7] . A novel multiinput inverter for grid connected hybrid system is proposed to simplify power system to reduce cost [8] . PV system designed to meet the system reliability and power quality issues are discussed [9] . An isolated hybrid system employs a simple three-phase square wave inverter to integrate photovoltaic arrays [10] . Stand alone hybrid inverter for PV and wind system is designed and calculation of optimum size of PV array for the system is designed [11] . A simple numerical algorithm has been developed for generation unit sizing. It has been used to determine the optimum generation capacity and storage needed for a stand-alone, wind, PV, and hybrid wind/PV system [12] . Concerning the initial investment purely solar power converter usage is much expensive and voltage control can be obtained by acting on the impedance connected to the module terminations. In order to reach optimal conditions, a DC/DC converter is used which has to be properly controlled. On account of varying solar insulation, sun radiation and the limited available grid source especially in rural sector, the battery barely, find time to 
Hybrid System Modelling PV System
The system works under three modes of operation namely:  Charging Mode (PV/Grid during sun hour available Period);  Inverting Mode (Grid Cut off or restricted (load shedding) Period).
The operation is controlled optimally (during the period when the system does not support to deliver power to load).
The Simulink structure of PV module is shown in Figure 2 . Obtaining input energy through PV source during sun-hour, the battery is charged more than 12 V to 13.4 V which is the cut off limit. In case of low radiation or cloudy period, the charging is shared proportionately with the grid/windmill source using time regulator circuit through sinusoidal PWM bi-directional inverter for meeting the required end user load energy demand. The typical characteristics of PV array are shown in Figure 3 and Figure 4 .  Windmill mode (the power is generated from the wind turbo which has higher harmonics level. Thus, harmonics level is reduced and it is converted from AC to DC). Typical Characteristics of a PV array. Figure 5 shows a complete Simulink structure of wind system. The wind power driven generators like squirrel cage induction generator based of the wind speed versus wind Figure 6 shows the turbine power characteristics.
Wind System

Variable Step-Size Perturbation and Observation Algorithm
As the paragraph's title suggests, perturbing control variable voltage operates P&O algorithm and comparing the instantaneous grid output power after perturbation with previous outputs. In a controller using P&O method the adjustment of the operating point is achieved by changing the reference voltage of the controller. However, the adjustment can be made through the duty ratio. Note that V(k) and P(k) are output voltage and the power of the grid which is calculated from V(k) × I(k) at time k, respectively.
To achieve faster Height Weight Proportional response and more accurate MPP under dynamic environment, variable step-size voltage has to be merged with source.
Proposed Hybrid System
Hybrid system is an integrated system which can be operated under changing natural conditions to provide a quality power supply to remote areas. The system utilizes different renewable energy sources altogether such as solar energy, wind energy, or micro hydropower. The profuse energy is available in renewable sources which can be harnessed and converted as electricity in a sustainable way to supply the necessary power to the people without accessing the electricity grid. On accessing the hybrid system in Figure 6 . Turbine power characteristics.
remote areas, the cost of transported fuel can be avoided and it has less effect on climate change and global warming. According to the availability of renewable energy sources in daily and seasonal patterns, the standalone power systems using renewable energy has difficulties in regulating the output power based on the load demand. The power generated from renewable energy sources becomes more reliable and affordable when it is combined with generated conventional power which will enable the hybrid system to produce sustainable targeted power supply. A schematic of a solar PV-Wind hybrid system is presented in Figure 1 . Comparing to the stand-alone system, this hybrid system has an ability to provide 24-hour grid quality electricity to the load which has better efficiency, flexibility of planning and environmental benefits.
Simulation of Hybrid Power System
Different types of hybrid power systems namely wind/FC/UC-based hybrid power generation system, solar cell/wind turbine/fuel cell hybrid power system, and solar cell (SC), wind turbine (WT), fuel cell (FC) and ultra capacitor (UC) systems are modeled and simulated using SimPowerSystems and Matlab/Simulink software packages. The objective of these simulations is to achieve minimum or negligible fluctuation of power output from hybrid power system with respect to changes in load and environmental
conditions. An integrated hybrid power system consisting of a photovoltaic energy system and a wind power system was modeled along with an optimized digital control system design and rapid Field Programmable Gate Array (FPGA) prototyping with the digital controller as shown in Figure 7 . The above system was compared with a system already simulated using Matlab/Simulink software simulated three stand-alone solar photo-voltaic (SPV) hybrid power systems using different energy storage technologies 
Harmonic Occurrence
Using MATLAB (Version-12.0) software, the harmonic occurrence is analyzed. The computed value of the expressions in % for N number is shown in Figure 4 . Harmonic currents make main issues in grid part. It poses a challenge in the measurement of power quality and it requires great accuracy. When Harmonics occur in load, it is observed through intelligent controller and matched with available integrated grid power.
Simulation Setup
The wind farm has a wind turbine unit. The unit consists a wind generator of 440 V rating. Using a step up transformer, the generated voltage of each wind turbine unit is stepped up to 440 V. Through a 1 km transmission line, the power from the step up transformer is transmitted to the grid. The proposed photovoltaic system is integrated with the wind energy system to form the hybrid system is shown in Figure 2 
Conclusion
The generated PWM from FPGA renders pulse to hybrid grid. The required power to the hybrid is generated from DC source. DC source consists of wind turbo and PV array. Relying to the wind speed, wind turbo is rotated and power is generated. Harmonics level is reduced in the generated power and it is converted from AC to DC. The generated DC is running through hybrid and is stored in the rechargeable battery. The PV array consists of eight PV panels. The generated power from eight PV panels is combined and boosted DC to DC and it is stored in the rechargeable battery. The stored power can be inverted and used in the load. The specified process has been contrived in the simulation.
